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[0 0 7 9] 

1 lC|E'Pi£:ft£ = -eit, 2 YAi/7 7 4 1 iClHU^tlfcffii:, ^Sift2#|£ 
^:®^2Y_image(Z)2n^©v I -^^b> HA>y77 3 1 CD Yf? <D"r- Z tfS^tttt 

[0 0 8 0] 

s 1 r^TC* 5 ?^ y tf;i/^s t £ %> tc#j& £ ft s 2 ^5t7 >f ^ # $m<D—& 
*y *; tf /b ##t3S h > i ^tctK^^i y *; if /b #$m h \z#M-*z> z. t tf-zfffix* $> & 
5x5l©7>r;b^»\ s 5 x 5 i©ffllf - ^ cil $ 

[0 0 8 1] 

01 eizm^tiz ate, 0. 5 

[0 0 8 2] 

a = l. 4- (0. 1 Xalpha_Z) • • • (9) 

[0 0 8 3] 

fc;J3, alpha_Z&, rL-if U . 30f ^1 i:^^: 

9 -fTIEfc J: tJPai v ZMM-f Z> Z. £ #T*£ S „ 

[00 84] 

#CIC> 01 707n-ft-h&#il/t, S3 7°S 1 3 iCfctfS 1 
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vV¥;v#mm%!> 1 7 tc j: y^frsna, 

[0 0 8 5] 

mM^*7-v7S 8 llC^T, Ml (X, Y) # ( 1<X< 2 X In_width- 
3) fc«fctf, ( 1< Y< 2 X In_height— 3 ) ©MSriMLT £ Hit 
(X, Y) £^fr£Lfc5ffl(DBf^lj$B£LTH/W:7T3 l^X^J^^fflm 
Stl-5o #ac> *-5^y :/S 8 2 ICfcV^ 5M©Wfg©*vfrtf>Mitf>x*;i/3r- 

e(x,y/2)©h^ ^i&^£$*iTv^ffi5t<z>iiiifiTj: y^^v^^^jesn 

S„ Zl(Z)X^;i/^-E(X,Y/2)tt, @8©^f>^S4 2©^a*eff^^tl, 
[0 0 8 6] 

Stlfc*^ XrvzfS 8 3 {Cat*. i#;^fittx-/ y^^a7>f ;i/#tCj: 
[0 0 8 7] 

^S81 TftfffiS^fe Sfficr)!!}*^-?-©**^^ 7T»C«»S*l*. 
[0 0 8 8] 

H18tt, ^lf/l/#ft«©^#tt#S&*l/TV**. dOfflJcfc 

jiia7>f ;i/^ic«k ytt#&#*ts*&fT*>*is. iffiMt'H 51©B 

Htfltt-fcJl-^ftS 0, 3 0, 8 0, 8 5, 8 5 Mt57>f ;b##$t& 

, a, b, c, b, afcS4lTV>5. a, b. cCDfili, ^tl^JlJ^T®^^ 

[0 0 8 9] 

a = ( 1/4 - a/ 2) 
b = 1 /4 
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c = as 

[0 0 9 0] 

ft&&&&2Elt= 30a + 30b + 80c+85b+85a 
[0 0 9 1] 

[0 0 9 2] 

®i 9ic^stt§ jceiic, M^^^c^isncMK-rs^aT'fe^,, 

[0 0 9 3] 

1 0 lT^^fc^Ty^^U >£*^Ml 4 te, V7l»y77 5 1 (^*£"r<S 

02 2) t2X;ty776 1 (Mt502 5) VAy7r51tt 
, "9->fyC#, (alpha_ZXIn_width) X (alpha_ZX Injieight) 2X/t 
«y77 6 1(i f®t>fX^lX (al P ha_ZX Injieight) i:£*l£o 2XA«y7 
T6 1lCli. ^S7K¥2^^®#2X_image©XJffi^ (WUt^) ©-#1©^- 

[0 0 9 4] 

$e>lC, X-^y :/S 1 0 2 {CfcV^> if-f X^In_widthX (aIpha_ZX In_heig 
ht) ©X#;i/=?-Vy:7'jWf££*l<S., -£©^> :/S 1 0 3 IC£^T> ^ 

-X 1 75M>r-X 3 Ic^-rs^S^^f^tiSo >r-* 1 3 ©v%i* 

[0 0 9 5] 

2X_column=XX2/alpha_Z ■ • • (10) 

[0 0 9 6] 
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#2 0 0 0—2 5 1 9 6 8 



(2X_column=2iT£& U, n #SEgfC %>Z>W}^) , >5r-Xlh$tl, 2X_column# 
mmK-D^-mX^&^m^ (2X_column=2n+lT*&U, n , 
X2£2*U 2X_column^iSfe^>S^ (^CDftfi©^) . >?T-X 3 H 

o 

[0 0 9 7] 

>T-7s\ 02 1 hlZjjk-?#mtfm7&ftZ><> Z.(D>T- 

^«7K¥2^^1i^2X_imagelCfcWS2X_coluinn=2n^J^ tfr=boTtf^ 
ZftfcHAyyr 3 1 CD2X_column/2=n^J^M/S-r§^^^-5 0 dC7>^£\ 1ft 
S7M£yy^-9->yU >^S^S1 4 fcju 1 1 1 iCfeVNT. H/t-/:7 

731 0D2X_column/2^JS:VA-/^r(5D^JX{C=Itf--r-g>o 
[0 0 9 8] 

2X_imagelCfe^S2n3?rj*^ y7 T 5 1 CD n ^J£Mj5"f"<5li§ c}\ H/t>y77 3 

lOn^J*^ V/ly -7T 5 1 ©^rjXJCzi tf — £*i£ 0 
[0 0 9 9] 

02 3l±, M2 OOlT.'fvzfS 1 0 Z(D>T-7.2<DV Ayy t 5 1 {C*f"r£#t. 

Stf>:7n-^- h ^Lt^s. z.<r>rr— 5 1 (Ft®$ix<z>jf[ 

'KJS7K 5 P2^^H#2X_imagecfJC7)m^©M (2n+l) t^f/Sa** 3 
[0 10 0] 

3C7)«-£\ y S 1 2 1 \Z&WX. H7^^y 77 3 1 tfJC7)m^«)|gH (NH 

^) lef ^column, jSit^^^Jrigh^column^^ttiatiS,, £#|lef t_colu 

■nCD^MStMU (n, Y + N/2) S *U *^Jr ight_column©^^©4M>J^l£ 
, (n+1, Y + N/2) ££*l£o 
[0101] 

^C^y^S 1 2 2lCfc^T, JSBrX^/l/^-EOOtf, £#Jleft_column(7j> 
M^CDH^*^> *f#^Jllcee-r-g>^Jright_columnC7)Hm$:^b. t<Dm 
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So 

[0 10 2] 

E(N) = S I=0 , N _ 1 ABS(left_column(I)-right_column(N-I-l) • • • (11) 
[0103] 

#e>*ifcMmx*;i/=?-E(N)li, Ts^rV^S 1 0 2T*£/*Sftfc, X#In 
_widthXalpha_ZXln_height©o:^;i/^r- ^<D&9 (n,Y+N/2) lC=&$f£ft 

So 

[0 10 4] 

^JCX-^y^S 1 2 4lCfcV>T, X*^/^-E(N)^»|8JtStlfeiaMST«fcy 

*t^*»lf^fl)t3fts. x*/i/^-E(N)#W4tT£$?Lv*j&*, -tftj:»;/h3 
oicit*. «mtt&tit^ttH&3tff?fcft£. -tinted rk^izm-t^oiz. m 

M-rS&^J^^^H^lef t_column(N/2) fc, I^^S*^J(D^i>Hf^right_colu 
■n(N/2)©Wffi^fe, *rbV*lB3R (X + N/2,Y) ©Bti^HS ft 5 
IR^ttffi&Ja fffrft <5 ) . 
[0 10 5] 

V-buffer(X+N/2,Y) = 0 . 5 X (lef t_column(N/2)+right_column(N/2)) 

• • • (12) 

[0 10 6] 

z&mM&m&micziy ^^T^s^^^-f^t ii&sfts. 

&3i#mf£ft£o 
[0 10 7] 

Energy=ABS (left_column(N — x— 1) — right_column(x)) • • • (13) 

[0 10 8] 
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[0 10 9] 

^rft&n:*/ ^©^fBl^f(I^$tl-5o E2 4tC^VNTli, N= 3 h£*lTV>£# 

o 

[0 110] 

X^>y^"S 1 2 5T:i:*y ^#lW¥0/££*l££, Xt'V^S 1 2 6JC;£^T, 

£ r i: # «T|g £ & £ „ 
[0 111] 

vAyzrrs ltp&mn (X, Y+N/2) iclsiim£*ifcMi£, ^©Utt^iSKASg 

^H^^&£ffi1gleft_column(N/2)©W^, £ J:r*right_column(N/2)©®iii: 
[0 112] 

H(N/2)= (left_line(N/2)-V-buffer(X+N/2,Y)) X (V-buffer (X+N/2.Y) 
-right_column(N/2)) • • • (14) 

[0 113] 

1 2 8lCfeVNT, X-ryzfS 1 2 7l?M^t£*l£ttH(N/2)lC«-3£ 
2 6©^l»l^iraST*^:«)P>tifc®i^«iEbv% %tf>£3*i> 
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'rv zfS 1 2 9 tCfcVNT. V;t»y 77 5 1 <Z>#IXlC&$f£*l£„ * * <7>fii&. 
2 X/t-y77 6 1 lC=fej^^tl^> 0 
[01 14] 

X*&^HWfe-Ztit=.M&. T.'rvJS 1 3 0{Cii^> X^y7°S 1 2 4 -em*;i, 

. -e^Utt, 2 X/1y:7 7 6 1 Kl%»«*S3tl*.- 

[0 115] 

Z> <fc 5 IC, VAy 7751 ©#JX#, ^«7K¥ 2 fg&*W#2X_imagetfi©/3T)£<Z> 
^Jiim^©H#lCfeS^, H;t7 77 3 1©n^Ji:, n+ 1 ^firttRMlt 
SIC J: yftrtStlfef-if^ZX/t^ 77 6 1 ICflafcStu -e^VA^77 5 
1 <D^!lX{Czitr-$tlSc 
[0 116] 

#ClC, @2 6©7n-ft-h5:#ibT, 0 2 0 CDX^ <5> 7" S 1 0 3 {C £W 
S 4" - X 3 CD V A >y 7 7 IZM ~? Z>mMlC~D W TMW? Z> - 
[0 117] 

Z.<D+T — >U£, 2n<2X_column<2n+l > 2n-l<2X_column<2n(D^r — X 

<Z>#-&\ o*y, VAy 77 5 1 tp<DF]X<Dm&. ^«7K¥ 2 ^^®^2X_ima 
ge©^j2X_colunm(Z)V^;ftC%^/Sit1\ H;t*/77 3 1 <Z> 2f CD^llil 

Jfr I, &V^-£ 

[0118] 

Z&m^ T.TV ZfS 1 4 1 tC£V\T, 2X_column<£ffi#2n J; B.o2 
n+li >J/Jn£V^^#WS£*1<2>., 2X_column(Dffi^2nJ: *J^C^<> E.o2n+lJ; 
»J * $ V*&, 2 fgfi£*M2X_image(D2n+ l#[£2ii# £>, V/\* y77 

5 1 ©XJ3^J*StlS. 
[0119] 
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#13I3P 1 5 'K®?K¥2^i£^:H#2X_image©2n+13?iJS: > |g^-f 5 Jb#j2n#J£ 
, T?'J2n+2#f (H;^>y77 3 1 Klfetf £ n#J£in+l?!J) £m^T, ®2 3CD>T- 
7207D-f^- hlC^-TX^f 7°S 1 2 lJiM^VZfS 1 3 0 ©*t3a|T?frf 
ftS. 7°S 1 4 2T-tm$*l££g:Hltt, VA>y77 5 U:fe^S^©n+ 

l^J©tf-»lC^Mi-Snrtgffi^$>SCZ)^, Xf'J'T'S 14 3 iCjfe^T, 2X/W 
776 1 tC&*ft£;ft£o 
[0 12 0] 

£?>IC, *5^y7°S 1 4 4 (C^3V>T, 7>-ry7°S 1 4 2 -Trfm£*l£2n+l#J ( 
2XA»y7 7 6 1 (CgB«£*lTV^ffi) 2 ^7vH#2X_image©2n 

#J (H;1^77 3l©n^J) frh. VA^/77 5 1 0XW^f)IS$tl, 
V;t>y77 5 1 £>#|X{CfE'&l£*l£>o 
[0121] 

V_buf f er (X , Y ) =(2X_column-2n) X 2X-buf fer (X) + (2n+l-2X_column) 
Xl_image(n , Y) •••(15) 
[0 12 2] 

—2k Xry7°S14 UCfe^t, 2X_columii^2n < }: »J^C^<, S.o2n+l«fct; 
/h2V^¥^2ft£fro£«-& (2X_column^2n-lJ;U^^<. 2n J: »J /Jn£ ^> £ 
«3tS*lfe#^) , 2 -f»ffc*li«2X_i«a«e©2n-l^f 21211^3^6, VA»; 

77 5 1©XJJ^£jSS*lS. r©2n-l#J&, V/W 77 5 1 (f»CDfif#J 
IKtCff-SEStU 2X^^7 7 6 lK:«JCf&tt3nTV*£»^#a&S 0 f^tXf 
»;7"S14 5tC£V^T, 2n-W2 X;1y 77 6 1 KUJfcC*Mft3*lTV*5;^^ 
J^W^atl, IfcttSftTV^SI&'&lCHu 7f97*S14 8Klfe^T, 2n-l#I# 2 
X/t*;77 6 1j^e>JiU.lilSn5. 
[0 12 3] 

ZL*UC*fLT> Xf77'S 1 4 5 tC33V\T> 2n-l#f<Z)^- # # 2 X A v 7 7 6 
1 K£td&fflZtlT^&^t.Wfei$tlfcmet. ^f97'S 1 4 6tC5i*, 
¥2«ffi*M{fc2X_i«age©2n-l#|3:, J:?!J2n-2?[|£T#I2n#[ (H7W773 10 
n-l#I£n#I) £:JBV\ EI 2 3 <D^r~^ 2 ©7 n — f-V - h (D^^y 7° S 1 2 1 
TJM^t-VT'S 1 3 OtD^SlCcfcytf^-rS^^^J^tlSo Xf^7°S14 
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6TfW3*lfc2n-l#|©tefcju Xf y^S 14 7^CfeV^t, VAy 7 r 5 1 
[0 12 4] 

xf>y^Sl4 7, *fe{iXr^^S 1 4 8OD^S0t, ^r«y^S 14 91: 

it*, #e>*lfc2n-l?f[£, ^3K¥2fg&*®^2X_image<D2n?rj (HAy773 
l<Z>n#J) 3^e>V^y77 5 1 ©X^J^^lC^o Tffi H£*l£ 0 
[0 12 5] 

V-buffer(X, Y)=(2n-2X_column) X2X-buffer(Y) + (2X_column- (2n-l)) 
Xl_image(n , Y) • • • (16) 

[0 12 6] 

JKD&Ste:, Y= 0£>e>InJieightXalpha_Z£ y/jNS^-litT&Sjira, Y©-fit 
[0 12 7] 

V;^9 77 5 1 ©ffi*©5fc&©M©#Mfi£##)£;k#>, (- l<Y<al P ha_ 
ZXln_height-N+l) (- 1< Y<alpha_ZX In_width- 1 ) ©^frSr^fc-T 

(x,y+n/2) mm<Dmmt>mv mvmn^ ti^> B 

[0 12 8] 

Z.(D^Z>lZ. fT-JsZ ©flySJCfcV^TBU -K2®7K¥2^Jfe^M^2X_image^(Z) 
2n#ffc2n+l#U £ £kfc2n-l#I£2nM£;B VnT, M*#Wtt^*^f £ *l£ 0 
[0 12 9] 

S 0 V7tv7 7 5 l*©^JX(Z)'fit^, -K^¥2^Jfe^:H#2X_image<7)^Ji:^ 
©BBflUC M®#I_image©n^Ji:, n+l#I** ^loJffilOTJlfC J: »J 2n+l 
^tt2n-l^J<Z>5=-##£j*3*U 2X/t*;77 6 1Cl!*S*l6. ^bT 
, 2XAy 6 HCfaiftStlfeffifc, 'K^*¥2^^®#2X_image<Z)2n^J(Z) 

[0 13 0] 

0 3 [Clot, J^±<7)J:e»lCbT. Xry7 , S14T'itW777°t>7 e U 
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[0131] 
[0132] 

S^JlCX^y^S 1 6 1 iCfcV^, Mm (Y, Y) # (1<X<2 Xln_width 
-3) ££0^ (1<Y<2 Xln_height-3) ©^Sr^M. bT V^S £ ® 
m (X, Y) £4M>£L;fe5^(Z)Bfit#l&B£l/T, V;ty77 5 lOYfi^f) 

am^tiSc r^ic, x^^^s i 6 2 tcasv^ 5101^©^©!*®!^ 

;i/^-E (X/2,Y) (Dmtf. ¥&mfe2tlT^Zffife<DMMT 

7ffl5££*l&o ZLCD3l^;i/^-E (X/2,Y) te, 02 3<DX^y7S 1 2 2(Z)#t 

[0 1 3 3] 

T.'j-VZtS 1 6 2 JCfcV>T, X#;i/3r-E (X/2,Y) ©'fittfBUBT J; »; V> 
£W7£2ftt~m&> xfy7°Sl 6 3fci», l^jn^ai^^^i/^a^^ 

6 4ld£l>T. :7TlC&*ft 
[0 13 4] 

X^-yzfS 1 6 2 tC^VNT, x*;i/3r-E (X/2, Y) ©ffi^> BUST t^L 
*l> X-ry:/S 16 1 TJSmStlfe 5f@<Z)B3ii;tf^<Z>i;£/'W •7TlZfaffl2tiZ> 

o 

[0 13 5] 

E2 9it 02 8©1^7t*^X^$;if;i/^SG)*^M$:^LTV>-g> 0 Yff 
<D 5 ® H 0) X * ;i< ^ - E (X/2 , Y) ifi MM T <k V * # V ^ 1 tft^xM* ^frr-O 
W -< J: yg^ii^S^fffeti^o rtf>Mtf>#-S\ 5®ifJitf>'fate^*i^ 

*l3 0, 30, 80, 85, 8 5£$*W ttfo-tZ>0km*. ^tl^tla, b, c 
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[0 13 6] 

^»ii^^aM^= 30a+30b+80c+85b+85a 
ZL©M"e«. a, b, c li^-tl^^^ffiil^tlT^So 
[0 13 7] 
a = 1 /4 - a/2 
b = 1/4 



[0 13 8] 

ff $tlSo 03 0 Hms 1 ^©m*/ Pzi*i7 $mm<DW%R : $:^VT^Z> 0 r 
©x*y ^n*###l31& % X y ^zi*?##t3lgpi 1 JCiyigfrSftS. 
[0 13 9] 

S3gtc;*5^y 1 8 ltc^T. ffifeOWM (X, Y) IcMJ&LT, 2X2 
fl©M3#«jy ffi^tl^o ^btxfy^S 18 2 i:xf-y^S 18 3 iCfcV^ 

So MM (X, Y) ^3 2 (A) JCfcWSWsR (tf^-fe;i/) Ofcb 

:&*f*&:n*;i^-fcju 0 3 2 (A) izB^nz <te>fc, tf^-fe;i/i^fe 
tr^-fe;i/2©ffi$:^m-tszi^T^«)^ti, £*ff!x*;i/3r-i£, 032 (B) 

[0 14 0] 



c 



a 
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4B<fc y/hsv^^##fi|jes*i5. 12 3 2 tf^-fe;i/0 ^bf^-t;i/3 
©Hiffi^, tf^-fe;nhtr^-fe;i/2 ©mub £ y /j\ $ # wj£ $ *i § 0 

[0141] 

$tiSo ^M^^*;i/^r-^BS'fiiJ: v**-&> x^y^s i 8 6tcjt^, m 
* (tf^-fe;i/) 2&, (tr^-fe;i/) i *y/h3v^S;fr#*!lJ£3*is. Wit 
zxmmi <fc y/jNsmfr&jcau xf-y^s i 8 nz&^x. mmiz. mmo 
nmmz(D^mmn-t^mi^mn^ti^> B t.tv-js i 8 gk&^t. ®ist2 

8icM», ii2S:, h^o tLmms(0^mhi-t^mM^mn^n^ o 

[0 14 2] 

03 3 (A) li, Xry/Sl 8 7 ffl^SfiD^ Wift l ©1B#®iii0 
[0 14 3] 

^£¥05££*lfcl§£\ XtV^S 1 8 673rMX5^yys 1 8 8 (DttkMlZ** V Zf 
[0 14 4] 

Z<&^£.nfeZtit~m& (^Lv\frJ:y*£v^^J5t£;rifc4§-£) , ttv? 
S 1 8 9lCii#, Xf'^S 1 8 2T^#r£ft£*#£[:i:*;i/3r-#, ^Ab^Jt 

<fc y/h$VN#^-lCtt, 1 9 0tC*t#, Ii3R3tt> Mto <fc *J/h£V^ 

^JtPtfflfeStlS. Hffj|3 #mH0 J: »J/J\SVA#^JCli, X^y^S 1 9 llCfc 
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[0 14 5] 

03 3 (B) X^VZfS 1 9 2lZ&tf&MmiC& *J, ®f|t 3 BiU 
Big 2 OD^ffii: $ *lfct&<&©« £^ b T V^ 
[0 14 6] 

Xf5/^S1 8 9JCfcV*T, *^fcx*;i/^-#HHit J: < &Va£¥![^£ 

ftfc4fr£, 1 9 OMXr^^S 1 9 2 ©^3114^^ y ^S*i6„ 

[0 14 7] 

3S, J^&, 02 ZIZ&V&T.TV'JS 1 2 5 ©x>y P^ffilftWf8Mt&ElZ<i: *J 

IT L * 3 <fc e> & d £ #2M£ *i£> . 
[0 14 8] 

M 2<D*Trv XS 8<DX-&MmiZ-D^TMm-?2> 0 ZKDX-A&Stf) 
SMHtt, 03 MC^£*lTV^ 0 S3 4 {C^W5Xr7^S 2 

1 lMXf>y^S2 1 5<Dmm&. 0 3<D^X-A^aiC^^^X^y^S 

i lM^f'y^s i 5<Dmm£.&*&jizmM<DMm£te*DT^z> 0 

[0149] 

@340^f'y^S2 1 6{Cfctt£x*/>:;:n*###t3l. ^f'^S2 1 3 IC 
feltS l&^SltXy^tf;!,^^ fc.fctfX^y^'S 2 1 5tC;i3tt£ 1?&TC?K 

^x^s?tr^^fjiaatt, -eti^ti, 03 ©x^^-^s 1 6©x>y ^n**##i3i 

, X^^y^S 1 3 <D 17^5tSttx^y^lf;i/^a, ^J:^f'y^S 1 50 1* 

fev^tt, 2 i 2\z&tfz>murvzf-y-yzfv ypjumn. xfy^ 

s 2 i 4 iz&v&7k¥yyzfvy7Vy7mmz^>\,\T<D&mw-i'Z>o 
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[0 15 0] 

M^JiZMS 5 (D7U-?-V- b £#flgLT. X^y^S 2 12 iCfettSgftT 

mm® i 3 tc vmnztiz* 

[0 15 1] 

«^lCX^y 7S 2 3 1 tCfc^T. H/^y77 3 1^MStl5. ^©i^X 
In_widthX (2Xln_height)£ StlS. 2: HAy7?3 1 £ HI 
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